Background: Dual-method use is known as the most reliable protection against unintended pregnancies and sexually transmitted infections, including HIV. However, it is not commonly used in sub-Sharan Africa, especially among women using highly effective contraceptives. This article describes a protocol to evaluate the effect of an intervention formulated under the positive deviance approach for promoting dual-method use in Uganda. Methods: A total of 150 women will be interviewed using a structured questionnaire to find those practicing dualmethod use. In-depth interviews will then be conducted with all women using the dual method and 10 women using only highly effective contraceptives to identify their unique practice. Then, a cluster randomized controlled trial will be conducted to examine the effect of an intervention formulated under the positive deviance approach on dual-method uptake and adherence. Twenty health facilities will be randomized to an intervention or control arm and 480 women will be enrolled in each group. The participants will be followed up for 8 months.
Background
In sub-Saharan Africa (SSA), women of reproductive age bear a disproportionate burden of unintended pregnancies and sexually transmitted infections (STIs) including human immunodeficiency virus (HIV) [1] . In SSA, an estimated 29% of pregnancies are unintended [2] . Moreover, women account for approximately 56% of all adults living with HIV in this region [3] . This gender disparity starts when women reach their reproductive age, and women represent 59% of new HIV infections in this region [3, 4] .
Unintended pregnancies occur because appropriate methods of contraception are not available or avoided [5] . To prevent this, highly effective contraceptives (HECs), such as hormonal contraceptives (e.g. pills, injectables, and implants), non-hormonal intrauterine device (IUD), and sterilization, were introduced to family planning programs [5] . In many countries in SSA, women have started to use these methods more frequently in recent decades [6] . HECs are effective in preventing unintended pregnancies but cannot prevent HIV/STIs [7] . Therefore, women need to protect themselves from HIV/STIs, regardless of whether they are using HECs or not.
Dual protection is defined as protection against the dual risks of unintended pregnancies and HIV/STIs [8] . It can be accomplished by either using a condom consistently alone or with HECs (dual-method use) [8] .
Condoms are an effective method for women of preventing HIV/STIs from their sexual partners [9] . However, as they are often used incorrectly and inconsistently, condoms can only prevent 85% of pregnancies [10] . Dual-method use, thus, has been recommended as the most reliable protection against the dual risks in couples who do not want a child or who want to delay childbirth [7, 8, 11, 12] . Nevertheless, it remains uncommon [11] . In the United States, 7% of reproductive-age women who were sexually active used this method [13] . In SSA, most research has focused on dual-method use among women living with HIV and adolescents. For instance, 16% and 39% of women living with HIV practiced dualmethod in 3 months in Ethiopia and Kenya, respectively [8, 14] , while 7% of South African adolescents aged 15-24 years reported dual-method use [15] .
A trade-off between HEC and use of condoms is a barrier to practicing dual protection. Women are less likely to use condoms with their male partners when using HECs [16] . Use of condoms may become unacceptable, especially in marital sex, as it is perceived as protection against HIV/STIs rather than pregnancies. Both women and men may think condoms are unnecessary with an intimate partner, especially when women are using HECs. However, use of condoms is necessary for women who are at risk of HIV/STIs, regardless of use of HEC [17, 18] . Extramarital sexual relationships are common, especially among men, in SSA [19] . For instance, an estimated 44% of HIV infections occurred among married or cohabiting couples in Kenya [20] .
Several interventions have been conducted to promote dual-method use in the USA [11, 12] . However, few interventions had a significant effect on dual-method use [11, 12, 21] and the impact of such interventions was often not sustainable [22] . In resource-limited settings, including SSA, no interventions have been examined, although people are at considerable risk of unintended pregnancies and HIV/ STIs [11] . Women and men may perceive the importance of the use of condoms for preventing HIV/STIs, but often do not practice it [23] . Motivating factors for dual-method use remain unknown when the percentage of such users is low.
The positive deviance approach has the potential to address barriers to sensitive issues such as sexual and reproductive health. This approach seeks behaviors that contribute to otherwise high-risk individuals, or positive deviants, remaining free from a disease or condition and enables communities to adopt such practices [24, 25] . This approach has addressed complex development challenges, which are often hard for expert outsiders to measure, such as gender-related and socio-cultural barriers [24] . For example, the positive deviance approach was applied to advocate against female genital mutilation using actual words of positive deviants in Egypt [24] . Use of condoms is not prevalent in SSA, especially among married women using HECs. Barriers to condom use are complex and it is often difficult for outsiders to grasp the whole picture [26] . Given the limited effect of previous interventions [11] , the positive deviance approach could be an ideal option for promoting dualmethod use.
The present article illustrates a study protocol to examine the effect of an intervention formulated under the positive deviance approach on dual-method use among married women using HECs with their partners in Uganda.
Methods

Study setting
The present study is conducted in Mbarara district, south-western Uganda. Use of contraceptives has significantly increased in Uganda. Its use among married women increased from 14% in 2001 to 35% in 2014 [27] . Like other countries in SSA, HECs are becoming the norm in Uganda, with 32% of currently married women using them in 2014 [27] . Injectables are the most used method (19%) followed by implants (6%), female sterilization (3%), pills (2%), and IUD (2%) [27] . Despite the significant increase in the use of contraceptives, an estimated 46% of pregnancies were unintended in Uganda in 2018 [28] . The prevalence of HIV among adults aged 15-64 years is 6.2% and is higher among women (7.6%) than among men (4.7%) [29] . The southwest region had the second highest prevalence of HIV (7.9%) after the Central region (8.0%) in Uganda [29] .
Mbarara district has one regional hospital, six general hospitals, four county-level health centers (health center IV), 14 sub-county-level health centers (health center III), and 37 parish-level health centers (health center II) [30] . Among them, 48 are public health facilities and 23 facilities are located in urban areas [30] . A family planning service is provided for free at all levels of health centers. Male and female condoms are also provided free by the Ministry of Health and by local and international non-governmental organizations [31] . Condoms can also be purchased from supermarkets and pharmacies for US$0.15-US$0.50 [31] .
Study objectives
The objectives of the present study are: (1) to identify unique behaviors that are common only among married women who practice dual-method use with their partners in an HIV-prevalent setting in Uganda; and (2) to evaluate the effect of an intervention formulated under the positive deviance approach for promoting dualmethod use among married women using HECs.
Study design
The present study consists of Phases I and II. In Phase I, eligible women will be screened with a structured questionnaire. In-depth interviews will then be conducted with all women practicing dual-method use and 10 women using only HECs to identify the unique practice that is common only among women practicing dualmethod use (positive deviants). In Phase II, a cluster randomized controlled trial (C-RCT) will be conducted to assess an intervention formulated under the positive deviance approach for promoting dual-method use. The intervention will consist of clinic-based and phone counseling and a participatory workshop that will be tailored based on the unique practice identified in Phase I. The overall study flow chart is shown in Fig. 1 . The schedule of the C-RCT is shown in the Standard Protocol Items: Recommendations for Intervention Trials (SPIRIT) figure (Fig. 2) . The SPIRIT checklist is provided in Additional file 1.
Phase I: identify positive deviants
Sample size, eligibility, and recruitment In Phase I, 150 women will be interviewed. This is based on the assumption that at least 7% of women would practice dual-method use [13] and at least 10 women who are considered as a positive deviant would be identified.
To be eligible for joining this study, participants should have the following characteristics: (1) women; (2) aged 18-49 years; (3) sexually active; (4) using HECs at the time of recruitment; (5) have a desire to avoid pregnancy for 12 months from recruitment; (6) have a husband or live-in sexual partner; and (7) have access to a valid phone number.
Being sexually active is defined as having had sexual intercourse in the 3 months before the study [13] . Pregnant women and women who are infertile for other reasons will be excluded from this study. Health workers, including community health workers, political and religious leaders, and teachers will also be excluded because they may not represent communities or be influenced by their occupations and social status.
For sampling, five health facilities will be selected purposively. Then, five trained female research assistants will approach female clients in the family planning sections of the selected health facilities. The first client will be selected randomly at each clinic and then every third client will be informed about the opportunity to participate in this study. If they are interested in participating, the research assistants will ask screening questions using a pretested questionnaire to check their eligibility for the study. This process will be repeated until the required sample size is met.
Data collection The five female trained research assistants will conduct face-to-face interviews using a pretested structured questionnaire with the participants. These interviews aim to identify women practicing dual-method use and their basic sociodemographic characteristics. Data collection items include basic sociodemographic characteristics, the types of HECs, the frequency of condom use in the past 2 months, and the histories of unintended pregnancies and diagnosed HIV/STIs. Women using both HECs and condom always will be regarded as practicing dualmethod use. Dual-method users without no reported histories of unintended pregnancies and HIV/STIs will be considered as positive deviants.
Next, in-depth interviews will be conducted by the research assistants with all positive deviants to identify their unique practice, such as effective communication for use of condoms that is actually working. Then, 10 women who do not practice dual-method use will be randomly selected for in-depth interviews to document common practices and verify if the practice identified in positive deviants is unique. The interviews will be openended and an interview guide will be used. The interview guide focuses on the following domains: (1) perceptions of condom use and contraception; (2) reasons and motivations for condom use or non-use; (3) negotiation and communication for condom use; and (4) risk perceptions for or unintended pregnancy and HIV/STIs.
The data collection tools were first developed in English and then translated to Runyankore by an independent researcher. They were back-translated to English by the Ugandan researcher (SM) to ensure the accuracy of the translation. All interviews will be conducted in either English or Runyankore. In-depth interviews will be audio recorded based on the consent of participants. All participants will be given some commodities worth 10,000 Ugandan Shillings (UGX) (equivalent to US$3) after the initial interview; those who participate in the in-depth interview will receive 10,000 UGX for their time and transportation.
Data analysis plan All qualitative interview data will be transcribed, and if not in English, translated from Runyankore into English by a research assistant. Translated transcriptions will be compared with recorded data by the researcher (SM) to ensure their accuracy. Then, the two researchers (HK, SM) and the five research assistants who conducted in-depth interviews will read all the transcripts and code overarching themes using MAXQDA version 18. Then, data will be compared between dual-method users and non-users to identify problems and barriers to adapting dual-method use and how they were overcome by positive deviants with their unique practice. Phase II: cluster randomized controlled trial Sample, eligibility, and recruitment The minimum required sample size for this trial is 588. It was calculated based on data from research on the effect of case management and peer education program on the uptake of dual-method use in the USA (odds ratio [OR] = 1.58, 95% confidence interval [CI] = 1.03-2.43) [32] . The less conservative effect size of 2.43 was used because this trial will include only women who have already used HECs, unlike the prior research which recruited adolescent girls regardless of their contraceptive use [32] . Then, an intraclass correlation coefficient (ICC) of 0.006 was considered [33, 34] . The ICC was adapted from a clinic-based condom use intervention in SSA [33] . The required minimum sample size was 760 after considering the ICC. Considering a 26% dropout rate, 960 participants will be recruited (480 participants in each arm) [22] . The power of the study was set at 80% and the significance level was set at 5%. Open Epi version 3 was used for the calculation. Twenty health facilities will be purposively selected considering the size and rural/urban status. The same inclusion criteria as Phase I will be used for this intervention study, but if women have been practicing dual-method use in the 2 months before recruitment, they will be excluded. The same sampling method as Phase I will be used to recruit women at health facilities. Eighty women will be recruited from each of the hospitals and county-level health centers, and 40 from each of the sub-county-level health centers and parish-level health centers.
Randomization To minimize contamination across individuals, the C-RCT approach will be adopted [35] . The 20 health facilities will be stratified based on the level of health facilities and urban/rural status and randomized to the intervention (n = 10 facilities) or control arm (n = 10 facilities) (1:1 allocation ratio), using a computer random number generator by the principal investigator (HK). The participants will be given the intervention that the facilities they were recruited at were allocated to.
Intervention The intervention will consist of a series of counseling and participatory workshops, planned based on the unique practice identified in Phase I. On the day of enrollment, women in the intervention arm will receive dual-method counseling with a tool developed based on the practice identified in Phase I, in addition to regular family planning counseling with an existing counseling tool [36] . The dual-method counseling will be conducted for 20-40 min by trained research assistants. Two weeks after enrollment, women in the intervention arm will be invited for a 1-day participatory learning workshop (5 h) at the same health facilities where they were recruited. Women may decide whether to participate. The workshop will be facilitated by research assistants and positive deviants, using a training protocol developed after Phase I. It will include simulations and role-plays for successful communication about using a condom with their partners and a group discussion regarding family planning and HIV/STI risk.
Bi-monthly telephone counseling will be provided by positive deviants three times (3, 5, and 7 months after enrollment). Each counseling session will take 10-20 min and aim to remind women of the risk of unintended pregnancies and HIV/STIs and strengthen their capacity to communicate using a condom with their partners. The 2-month intervals can allow women to reflect on counseling messages, discuss the use of condoms with their partners, and put it into practice. Positive deviants, therefore, can provide more effective counseling tailored to participants' individual needs through understanding their situation.
Women in the control group will be provided regular family planning counseling including dual-method use for 10-30 min by trained research assistants using the same existing tool on the day of enrollment [36] . Moreover, refresher training will be provided bi-monthly on family planning and HIV/STI risk via phone, by research assistants three times (3, 5, and 7 months after the enrollment).
Condoms will be provided for free, regardless of the allocation at the selected health facilities. Before the intervention starts, the research assistants will receive a 2-day training session about the contents of the existing counseling tool by health professionals [36] .
Outcomes The primary outcome is dual-method use. In this study, dual-method use is defined as the use of male or female condoms along with HECs such as pills, injectables, implants, male and female sterilization, and IUD consistently in the last 2 months, before each follow-up interview [8] . The outcome measure combines two questions regarding the frequency of condom use and HEC use. The frequency of condom use will be asked with an item: "How often did you and your partner use a male or female condom during the past 2 months?" Women will answer this question using a four-point scale "every time," "almost every time," "sometimes," and "never." Only those who answered "every time" will be considered as having consistent condom use. Women will also be asked if they have been using any HECs with a question, "Apart from condoms, have you been using any other forms of protection against pregnancy during the past two months?" Responses to these two questions will be used to construct the dual-method use outcome with the following categories: (1) dual-method use (consistent condom and HEC use); (2) inconsistent use of condoms and HECs; and (3) single or no use of contraceptive methods.
The secondary outcome is the self-reported first occurrence of pregnancy and STIs in the previous 2 months [37] . They will be assessed with the following two questions: "Have you been told by a healthcare provider that you got pregnant for the first time in the past 2 months?" and "Have you been told by a healthcare provider that you had any STIs such as chlamydia, gonorrhea, or trichomonas infection for the first time in the past 2 months?"
Other information The following information will be collected during the baseline interviews to conduct subgroup analyses and to identify factors associated with the use of condoms: age; education; employment; area of residence (rural or urban); reproductive history; pregnancy intention; sexual history; STI history; substance use; domestic violence; contraceptive methods in use; awareness of dual-method use; spousal communication on family planning; HIV status of participants and their partners; disclosure of HIV status; antiretroviral therapy (ART) treatment status [14, 22, 38] ; HIV-related knowledge (HIV-KQ-18) [39] ; perceived STI and HIV infection risk [40] ; condom use self-efficacy [41] ; sexual relationship control power (the Sexual Relationship Power Scale [SRPS]) [42] ; and women's perception of the social acceptability of contraception [43] .
Data collection On the day of enrollment, all women will be interviewed using a pretested structured questionnaire to identify basic baseline characteristics. They will then be followed up via phone bi-monthly for 8 months to assess how the intervention influences dualmethod use and pregnancy and STI incidence (2, 4, 6, and 8 months after enrollment). All interviews will be conducted by trained female research assistants using an interview guide in either English or Runyankore. All data will be entered using EpiData version 4.6.
All participants will be given some incentives worth 10,000 UGX (equivalent to US$3) for their time and participation in the study after the initial interviews. Participants who participate in the learning workshop will receive 20,000 UGX (equivalent to US$6) for transportation.
Data analysis
The background characteristics of women will be compared between the intervention and the control group using Pearson's chi-squared or Fisher's exact tests [44] . Mixed effects logistic regression analysis will be performed with a random effects term for the clusters to access the effect of the intervention on the following outcomes: dual-method selection and adherence; selfreporting pregnancy; and incidence of STI in the 2 months before each follow-up data collection. In addition, hierarchical logistic regression model will be introduced to ascertain the predictors of each outcome. Model 1 will be adjusted for demographic variables, such as age, education, and the number of children. Model 2 will be adjusted for the status of residence (urban or rural) in addition to demographic variables. Model 3 will include the type of HECs at the baseline sequentially, which is known to be associated with dual-method use [8, 45] . Model 4 will be adjusted for variables related to their partners, such as partner's attitude toward family planning. Model 5 will include women's perceived risk of HIV/STIs. Model 6 (full model) will be adjusted for all variables. Besides, sub-group analyses will be conducted among HIV-seroconcordant and -discordant couples. All the analyses will be conducted on both perprotocol and intention-to-treat bases. The per-protocol analysis will assess the efficacy of the intervention while the intention-to-treat analysis will test its effectiveness [46] . Rates of attrition and reasons for dropout will be compared between the intervention and the control groups [47] . The significance level will be set at 5%. STATA version 13.1 will be used for all data analyses.
Discussion
The present study will be a unique trial to examine the effect of the intervention to promote dual-method use among women using the positive deviance approach. Dual-method use can reduce unintended pregnancies and HIV/STIs among women of reproductive age. Use of condoms is necessary for dual protection but is not commonly practiced in SSA, especially among married couples [9] .
The present trial could tackle barriers to dual-method use, which expert outsiders may fail to recognize, by taking the positive deviance approach. This approach could be an ideal option when a problem needs behavioral change but is not merely technical [48] . The present study focuses on women who have already adapted the dual method and identifies unique effective communication and behavioral strategies that are actually working. Their unique solutions are analyzed and promulgated to other women who do not practice dual-method use. Unlike the usual approach, which looks for solutions from the outside, this approach could overcome barriers to dual-method use and bring sustainable effects by adopting local solutions. The present trial aims to provide evidence that the positive deviance approach can tackle not only dual-method use but also other issues that usual approaches have failed to address, by making use of local wisdom and solutions in Uganda.
The present study has several limitations. First, the success of the positive deviance approach depends on whether women practicing dual-method use or positive deviants can be found in the study area [24, 48] . Considering the prevalence of such people, the sample size can be too small and may need to be modified. Second, positive deviants are identified by the research team not by community members in this trial. Therefore, the effect of the intervention can be limited in mobilizing and empowering communities to adopt identified strategies, compared to the usual approach including self-discovery of positive deviants [24, 48] . Third, high attrition is anticipated, especially among women in the control arm, as all the interventions and follow-ups after recruitment and initial counseling are phone-based [11] . The present trial, therefore, calculated the sample size considering a relatively high attrition rate to offset potential losses to follow-up. Moreover, it will be minimized by building rapport with participants. For this, each participant will be contacted by the same positive deviant and/or research assistant for counseling and follow-up throughout the study period. Fourth, the outcomes will be assessed based on self-reports from participants and thus subject to response bias. Dual-method use can be over-reported while the incidence of STIs and unintended pregnancies can be under-reported due to social desirability bias. However, response bias will be minimized by assuring each participant of confidentiality of responses at the enrollment. Lastly, findings of the present study might lack external validity to other locations as it will focus on one particular community under the positive deviance approach [48] . In the present study, participants will be recruited in only public health facilities; thus, findings from this study may not be generalized to all women using HECs. To apply findings and the interventions developed in the present study to other areas and populations, further research will be necessary to assess its effectiveness in a given context.
The proposed research is designed to add evidence to the effectiveness of the positive deviance approach in tackling problems that the usual approach has failed to address, such as dual-method use. The results will be useful for public health policymakers to develop programs to reach women who need to tackle unintended pregnancies and HIV/STIs as well as other health problems that other solutions fail to address.
Trial status
Enrollment into the trial is expected to start in October 2019 and end in November 2019. The trial is expected to be completed by June 2020. This manuscript was based on the study protocol version 8 and the version date is 5 August 2019.
